OPEN aACCESS

International Journal of Innovative Technology and Exploring Engineering (1JITEE)
ISSN: 2278-3075 (Online), Volume-8 Issue-11, September 2019

Haar’ s Measure using Triangular Fuzzy Finite
Topological Group L)

Check for
updates

G. Veeramalai, P.Ramesh

Abstract: In this paper, A new approach is used to apply
Haar’s measure theory to triangular fuzzy number theory for
comprehending and generalizing the uniqueness of invariant

measure when there are uncertainty and risk. If Tisa triangular
fuzzy finite Topological group and X s its subgroup, X also
#(X)

being a triangular fuzzy number, then 'U(T )
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I. INTRODUCTION

This Invariant measure plays an essential role in numerous
fields of mathematical sciences, for instance, the uncertainty
principle identified with Probability introduced in (R.M
Dudley, 2002) does exclude any announcement around an
invariant measure, but rather the measure assumes a critical
part in demonstrating the probability theorem, as appearing in
this paper, the structure of probability additionally offer
ascent to probability distributions invariant measure. It is
fascinating to perceive the method of generalizing the
measure theory to probability distributions.

The general hypothesis of measure and integration was
conceived in the mid twentieth century. It is currently a vital
tool in significantly various fields of mathematical sciences,
including functional analysis, partial differential equations,
harmonic analysis, probability theory and dynamical
frameworks. Surely, it has turned into a combined theory.
Many different topics can agreeably accompany a treatment
of this theory. The companionship between integration and
functional analysis and, in particular, between integration and
weak convergence, has been fostered here: this is important,
for instance, in the analysis of nonlinear partial differential
equations.
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Il. PRELIMINARIES

1. Definition:
An invariant is the one which has no change under a set of
transformations.

2. Triangular Fuzzy Number
The fuzzy system of numeration that typically utilized in
applications is that the triangular (shaped) fuzzy numbers [8].

2.1 Fuzzy set: [3]
A fuzzy set L must the three axioms,
i. L isaordinary set.

i. “L isclosed interval , for all @<[04
ii. L, %L isbounded.
2.2 Triangular Fuzzy Number: [13]

A fuzzy numbers delineated with three points as:

I: :(I11|2’|3 )

This illustration is taken as membership rule and holds the
subsequent axioms
. |

(i) Increasing functionis 1 to 2
(i) Decreasing function is I2to |3
<, <

(iii) L <l, <1,
0, for x <1
X—I
—=L for I, <x<I,
Iz - I1

w1 (X) =
I, —x
for I, <x<l,

|3 - |1
0, for x > 1,

2. 3. A Triangular fuzzy number is positive is defined

%L:&J”thmn}&f:Lza

2.4 A Triangular fuzzy number is negative is defined
as L= (Il’ 1.1 ) here l; = 0,i =1,2,3

2.5.  Two triangular fuzzy numbers L and M are

identically equal, that is L=M  ifand only if

l, = mlll2 =M, g
l,=m,
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Haar’ s Measure using Triangular Fuzzy Finite Topological Group

I1l. HAAR’S MEASURE
3.1 Definition of Left Haar’s measure:
A Left Triangular fuzzy Haar’s measure Hon topological

group T is Radon measurable and is invariant under left
translation

(e (%) = (%) vieT
ﬂ(fi) = (b)) (X X%, )) = (6, X, 1, %, 15X5))

= (X ) plt, X,) (s X,)
= (X)) (%) 1a(X,)
= H(XX,X3)
= u(X)
3.2 Definition of Right Haar’s measure:

A Right Triangular fuzzy Haar’s measure H on

topological group T is Radon measurable and is invariant
under right translation

(i.e) ﬂ(if) = u(X)

where X andT are triangular fuzzy numbers.
p(Xt) = 1((X X, X3) (tt5t5)) = £t Xot5, Xot5))

erf

= p(X,t)) s(X,t, ) (Xsts)
= (%) 1 (X;) p(X5)
= p(X X, X;)
= u(X)
3.3 Lemma:
The measure of a subgroup of a Triangular fuzzy invariant
finite topological group is invariant
Assumption: Let Triangular fuzzy Topological group be
finite
Let Triangular fuzzy invariant finite topological group be
.I’:

p@t) = pu(ra) = u(T) by Triangular fuzzy Haar’s

= pu(e X ) (e, X,) p(e;%;)
= (%) (%) (X;)
= H(XX,Xs)
= u(X)
H(X€) = pl(X1, %5, X5 )(81, €5, 85)) = (X1, X,8,, X483))

= p(X€;) (X,€,) (X5€;5)
= (%) 1(X;) pe(X5)
= p1(XX,X;3)
= u(X)
w(eX) = p(xe) = u(X)
So identity satisfied.
Therefore the triangular fuzzy measurable group of a

subgroup is invariant.

3.4 Theorem:
Measure of a subgroup of a triangular fuzzy finite

topological group divides the measure of the groups.

Proof:

Consider X as the subgroup of T (Here X<T )

and let XOF T e finite

i1y X =T itis obviously proved.
ii) X#T
pXy=m, u()=n
zu(xl’XZ’XS) = (m1’m2’m3)

u(t, by, t) = (g, ny,ny)
Every Triangular fuzzy left Haar’s measure is equal to

right Haar’s measure of x in T.

since #E%) = (%)
u(€X) = 1((8,8,83) (% X, X3)) = (€, Xy, €,X,,€5X5))

= (e X,) (8,%,) p(85%3)

mela(j:r:fity_ = (%) (X;) p1(X,)
= " = X, X, X
The identity element of T be € #Ef) %)
- ~ = u(X
Here € is the triangular number so, € = (€,6,8,) as X is the richt Haar fxin T
ﬂ(é')’"(') — IL[(YE) — #(i) 1S the rl§~ aarjlneasurff X ll’l~;
H(ER) = (81,885, Xs, X)) = (61,8, &y, ) ikevise #OX8) HODL LX), LKA v
right Haar’s measures of x in T
So
u(Xa) = p(xb) = p(Xc) = pu(xd) =........ =u(X)=m
A% XX )(8,8,85)) = (XX X )(0yby05)) = 2((%, X, X5 )(C,.C,C5)) = v = (MyM,M,)
= p(%y, X,8, X85) = (X0, X0y Xebs) = (X, XLy, XeCs) = v =(m,m,m,)
p(%3,) = p(x0,) = p(x,c,) = .o =m
H1(Xz85) = p(X3by) = p(XsC3) = oo =M,
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Assume that k

distinct Haar’s measure of X in T
Always the right Haar’s measure of disjoint sets induces a

(T = 1(X3) + u(XD) + (XC) + oo

be the
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number of

division of T

[k times]

Httots) = (XX, X3 )(8,8,85)) + (X, X, X5 )(B0,0;)) + (X, X5 X4 )(€,€,C5)) + oo
= p(X,a,, X,8,, X3a5) + (X0, X,0,, X305) + £2(X,C, X,C5, X3Ca) +viiiiim
= pu(X,a;) (X8, ) (Xsay) + (X0, (X,0, ) s (Xay ) + 1a(X, € ) 1(X,C, ) s (XaCq) + v
p(ty) pa(ty) pe(ts) =[u(xa,) + (X by) + p(X,€,) + .. L [a(X,8,) + (X, ) + p(X,€,) +.o 1

[e(X;a5) + 1(X3Dy) + £1(XsCq) + ...

k times]

k times]|
k times]

u(ty) = [/U(Xlal) +u(Xby) + p(%, )+
u(t,) = [u(%a,) + 1(X%b,) + 11(X,C,) + ...
u(ts) = [/‘(Xsas) + 4(X3h) + p(XsCq) + o

n=m-+m+m+..... ktimes
N, =M, +m, +m, +......... ktimes
Ng =My +M; + My +......... ktimes

H(X,) Divides u(t,)
/u(X3) Divides /u(t?;)

(i.e) (X)Divides(T)
Hence triangular fuzzy finite topological group divides the
measure of the groups

IV. CONCLUSION

Applying Haar’s measure theory to triangular fuzzy measure
theory is simple to know and generalize the invariant
uniqueness in the real life situations. Hence, Triangular fuzzy
measure of a subgroup of a triangular fuzzy finite subgroups
divides the measure of the groups
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